Daily living often requires individuals to flexibly respond to new circumstances. There is considerable evidence that the striatum is part of a larger neural network that supports flexible adaptations. Cholinergic interneurons are situated to strongly influence striatal output patterns which may enable flexible adaptations. The present experiments investigated whether acetylcholine actions in different striatal regions support behavioral flexibility by measuring acetylcholine efflux during place reversal learning. Acetylcholine efflux selectively increased in the dorsomedial striatum, but not dorsolateral or ventromedial striatum during place reversal learning. In order to modulate the M2-class of autoreceptors, administration of oxotremorine sesquifumurate (100 nM) into the dorsomedial striatum, concomitantly impaired reversal learning and an increase in acetylcholine output. These effects were reversed by the m 2 muscarinic receptor antagonist, AF-DX-116 (20 nM). The effects of oxotremorine sesquifumurate and AF-DX-116 on acetylcholine efflux were selective to behaviorally-induced changes as neither treatment affected acetylcholine output in a resting condition. In contrast to reversal learning, acetylcholine efflux in the dorsomedial striatum did not change during place acquisition. The results reveal an essential role for cholinergic activity and define its locus of control to the dorsomedial striatum in cognitive flexibility.
Introduction
The ability to inhibit one strategy and learn a new strategy represents an essential form of adaptive behavior in daily living and often survival. Prefrontal cortex-basal ganglia circuitry plays a critical role in facilitating a shift in strategies or response patterns (Block, Dhanji, Thompson-Tardif, & Floresco, 2007; Monchi, Petrides, Petre, Worsley, & Dagher, 2001; Muhammad, Wallis, & Miller, 2006; Owen et al., 1993; Stefani & Moghaddam, 2006; Wise, Murray, & Gerfen, 1996) . There is considerable evidence in different mammalian species that the basal ganglia nuclei support cognitive flexibility (Cools, Barker, Sahakian, & Robbins, 2001; Monchi et al., 2001; Owen et al., 1993; Ragozzino, Ragozzino, Mizumori, & Kesner, 2002) . More specifically, several experiments have demonstrated that the striatum, the largest component of the basal ganglia, enables learning when conditions demand a shift in choice patterns, e.g. place reversal learning, as well as a shift in strategies, e.g. switch between basing a choice on visual object information to basing a choice on egocentric response information (Block et al., 2007; Ragozzino & Choi, 2004; Ragozzino, Ragozzino, et al., 2002) . At present, less is known about the specific circuitry and neurochemical processes in the striatum that may enable cognitive flexibility. One neurotransmitter in the striatum that may play a key role in facilitating cognitive flexibility is acetylcholine (ACh). The principle source of striatal ACh content originates almost entirely from interneurons (Bolam, Wainer, & Smith, 1984) . The cholinergic interneurons are distinguished from the more plentiful projections neurons by their large somata, as well as extensive axonal fields (Bolam et al., 1984; Wilson, Chang, & Kitai, 1990) . This anatomical feature suggests that cholinergic interneurons may be important for shaping the nature of striatal output to other brain regions also critical for cognitive flexibility. Furthermore, ACh in the striatum is critical for modulating synaptic plasticity that may underlie different forms of learning and memory (Calabresi, Centonze, Gubellini, Pisani, & Bernardi, 1998) .
ACh actions at muscarinic cholinergic receptors in the striatum may alter synaptic plasticity that supports certain forms of learning and memory. In particular, several experiments have demonstrated that intra-cranial infusions of muscarinic cholinergic antagonists into the dorsal striatum prior to or after training impairs memory consolidation in rats (Diaz del Guante, Cruz-Morales, & Prado-Alcala, 1991; Giordano & Prado-Alcala, 1986; Solana-Figueroa & Prado-Alcala, 1990) . Furthermore, cholinergic agents infused into the dorsal striatum also affect memory retrieval (Solana-Figueroa & Prado-Alcala, 1990 ). However, when muscarinic cholinergic receptors are blocked specifically in the dorsomedial striatum there is no effect on memory retrieval (McCool, Patel, Talati, & Ragozzino, 2008; Ragozzino, Jih, & Tzavos, 2002; Tzavos, Jih, & Ragozzino, 2004) , suggesting that cholinergic actions at mus-
